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CASE REPORTS
Endovascular abdominal aortic aneurysm repair in
a patient with Ehlers-Danlos syndrome
Maseer A. Bade, MD,a Luis A. Queral, MD,b Dipankar Mukherjee, MD,a and Li Sheng Kong, MD,a Falls
Church, Va; and Baltimore, Md
Ehlers-Danlos syndrome is a connective tissue disorder caused by abnormal collagen synthesis. Vascular complications,
including aneurysm formation and spontaneous arterial perforations, are difficult to manage surgically and result in
significant operative mortality due to blood vessel fragility. We describe the first reported successful endovascular
abdominal aortic aneurysm repair in a patient with Ehlers-Danlos syndrome. We discuss the advantages endovascular
surgery offers over open surgery in these patients. We believe that endovascular repair of abdominal aortic aneurysms
preferentially over open repair merits consideration in patients with Ehlers-Danlos syndrome. (J Vasc Surg 2007;46:
360-2.)The Ehlers-Danlos syndrome (EDS) is a hereditary
connective tissue disorder caused by abnormal collagen
synthesis. The clinical features of this syndrome were first
described in 1682 by Job van Meekeren, who described a
case of a 23-year-old Spanish man who could stretch the
skin of his right pectoral area to his left ear.1 In 1901, Ehlers
described joint hypermobility, bruising tendency, and sub-
cutaneous hemorrhages. In 1908, Danlos described subcu-
taneous nodules. The eponym Ehlers-Danlos was coined
by Weber in 1936.2 Vascular complications, including an-
eurysms and spontaneous arterial perforations, are difficult
to manage surgically, due to blood vessel fragility. Further-
more, open surgery is associated with significant operative
mortality. We report the first case, to our knowledge, of a
successful endovascular abdominal aortic aneurysm repair
in a patient with Ehlers-Danlos syndrome.
CASE REPORT
Our patient was a 67-year-old white female, who since age
three was noted to have easy bruisability after minor accidents,
hyperelasticity of the skin and joints, and spontaneous knee and hip
dislocations. At age 15, she was formally diagnosed with type I,
“Classic” Ehlers-Danlos syndrome (Fig 1). No skin biopsies were
performed since her physicians were concerned about wound
healing complications. In 1998, at age 61, a KUB obtained for
lower rib pain, revealed an enlarged, calcified aorta. Computed
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360tomography (CT) scan demonstrated a 4.0 centimeter infrarenal
abdominal aortic aneurysm. She had no known family history of
Ehlers-Danlos syndrome or aneurysms. On physical examination,
she had no evidence of peripheral aneurysms. Her laboratory
examination was unremarkable. In February 2002, she underwent
colectomy and end colostomy for a spontaneous colonic perfora-
tion, complicated by wound dehiscence. When she underwent
colostomy reversal, wound healing complications protracted her
hospital course to 13 weeks.
A CT scan in October 2003, demonstrated aneurysm growth
to 5.2 cm (Fig 2). Due to aneurysm size, particularly in the context
of the uniform fatality of aortic hemorrhage and the predisposition
for arterial rupture in EDS patients, repair was indicated. We felt
that endovascular repair would be a safer option than open for
several reasons. First, due to arterial fragility characteristic in these
patients, we felt that the aorta would be injured with cross-clamp
application, and also, would tear with suture placement, as has
been previously described.3 Second, the patient had a “hostile”
abdomen and a history of multiple wound complications with prior
open operations. On February 26, 2004, we performed a success-
ful AneuRx endovascular abdominal aortic aneurysm repair, via
bilateral oblique groin incisions. On CT scan and intraoperative
angiogram, there were no significantly atypical features of the
aneurysm noted. A 24 mm x 14 mm x 13.5 cm main body device,
14 mm x 8.5 cm iliac leg, and a 14 mm x 5.5 cm iliac extender limb
were utilized. Completion angiogram revealed no endoleaks (Fig
3). The femoral arteriotomies were closed with 6-0 Prolene suture
in a running fashion, and the wounds were closed in two layers with
3-0 Vicryl suture. Atraumatic vessel loops were utilized for vascular
control. The arteries had a soft, thin consistency. A concerted
effort was made not to pull tightly on the suture line, but to loosely
coapt the arteriotomy edges.
Suture line oozing was managed with gelfoam-thrombin. Her
postoperative course was complicated by skin breakdown of the left
groin, which healed in 2 weeks with Silvadene application. The
patient failed to show for postoperative follow-up and CT scans,
JOURNAL OF VASCULAR SURGERY
Volume 46, Number 2 Bade et al 361due to recurrent admissions to skilled nursing facilities, for medical
problems unrelated to the aneurysm surgery.
DISCUSSION
Ehlers Danlos syndrome is a connective tissue disorder
characterized by joint hypermobility, skin elasticity, easy
bruisability, abnormal scarring, and a variety of vascular
complications. Its incidence is 1:150,000, and it is geneti-
cally transmitted in an autosomal dominant, recessive, or
sex-linked fashion with incomplete penetrance. Eight to
ten subtypes have been proposed, but types I, III, and IV
are most commonly associated with vascular complica-
tions.5
Type IV, or the arterial-ecchymotic, Sacks subtype, is
histopathologically characterized by structural defects in
the proalpha-1 chain of type III collagen, resulting in
reduced or abnormal synthesis of type III collagen in blood
vessels, viscera, and skin.6 Afflicted patients have a propen-
Fig 1. Photo of patient at age 15, demonstrating skin hyper-
elasticity.
Fig 2. CT Scan of a 5.2 cm infrarenal abdominal aortic aneurysm
in a patient with type I Ehlers-Danlos syndrome.sity for spontaneous colonic, splenic, and uterine rupture,pneumothorax, and joint dislocations. Physical findings
include short stature, finger joint hypermobility, and trans-
lucent skin. Blood vessel fragility can result in spontaneous
arterial rupture, dissections, and formation of arteriovenous
fistulae and aneurysms. This subtype is associated with the
highest patient mortality, with 44% dying of major hemor-
rhage prior to surgical intervention, 19% dying with oper-
ative intervention, and 90% dying before middle age from a
catastrophic vascular event.4
Open surgery in EDS patients is challenging and
fraught with hazard. In general, it is not recommended
except in an emergent setting. Tissues are described as
“friable”, and prone to dehiscence. Blood vessels have a
“wet-tissue”, or “blotting paper” consistency, and fail to
hold suture.7-10 Open vascular operations may be associ-
ated with several liters of blood loss, and electrocautery fails
to coagulate blood vessels and control bleeding.11 Conse-
quently, many surgeons with experience operating on pa-
tients with EDS, propose that hemodynamically stable
patients with arterial ruptures should be managed conser-
vatively, with bedrest, immobility, compression, and blood
transfusion. If surgery is required due to hemodynamic
instability or failure of conservative therapy, then arterial
ligation rather than reconstruction, should be performed
provided that no ischemia ensues.
Adherence to specific techniques when operating upon
these patients is of tantamount importance. These tech-
niques include the use of intraluminal balloon catheters or
external tourniquets to obtain circulatory control. Vascular
clamps, even padded, atraumatic ones, should be avoided,
Fig 3. Completion angiogram after AneuRx endovascular ab-
dominal aortic aneurysm repair, indicating no endoleaks. AneuRx
24 mm x 14 mm x 13.5 cm main body device, 14 mm x 8.5 mm
iliac leg, and 14 mm x 5.5 cm iliac extender limb were utilized.as they can result in arterial transaction.12 Sutures may tear
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ment with pledgeted Teflon, and use of interrupted hori-
zontal mattress sutures.7,13,14 Fibrin glue may be used to
seal the anastomosis. Consideration should be given to
maintain paralysis and ventilatory support for 24 to 48
hours to limit stress on the suture line.
The complications associated with open vascular sur-
gery in patients with EDS, merits consideration of mini-
mally invasive, endovascular therapeutic options. Successful
endovascular interventions have been performed, including
coil embolization of vertebral artery and hepatic artery
aneurysms15,16 and balloon occlusion of spontaneous ca-
rotid cavernous fistulae.17 However, to our knowledge, we
report the first endovascular abdominal aortic aneurysm
repair in a patient with EDS. We believe that endovascular
therapy should be the preferred treatment modality in
patients with EDS requiring operative intervention. In our
case, an open aneurysmorrhaphy would have subjected the
patient to the risk of abdominal fascial dehiscence. Proximal
clamping could result in aortic transaction and subsequent
death from hemorrhage, as has been demonstrated by
others.18 Finally, large Proline stitches for Dacron grafting,
risk tearing the aorta. An endovascular approach is advan-
tageous for several reasons. First, no aortic clamping or
stitching is required. Second, the femoral arteriotomies are
of limited size, superficial, extraabdominal, and easily ame-
nable to external compression should the arterial repair fail.
And finally, circumferential vessel loops and intraluminal
sheaths allow for control of bleeding and limit vessel wall
damage.
Diagnostic arteriography, however, in patients with
EDS is not innocuous. It has been associated with a 17% to
67% complication rate, and 6% to 19% mortality.4,18 Per-
cutaneous arterial access can result in local arterial compli-
cations including tears, dissection, perforation, and pseu-
doaneurysm formation, particularly in EDS types I and
IV.19 Consequently, we opted not to perform a percutane-
ous preoperative marker catheter angiogram for endograft
sizing due to the high complication rate including fatal
bleeding, associated with arteriography in patients with
EDS.4 Instead, we relied on the CT scan for preoperative
endograft sizing. A marker catheter angiogram for sizing
reconfirmation, was performed at the time of femoral ex-
posure for endografting, thereby allowing for suture clo-
sure of the arteriotomies after endovascular aneurysm repair
(EVAR). Aortic injury and visceral artery tears can happen
from wire and catheter manipulation and balloon dilata-
tion, thereby rendering EVAR a non-risk free procedure.
However, we have demonstrated that successful endovas-cular aneurysm repair is possible in patients with EDS and
may possibly be safer and associated with fewer complica-
tions than open repair. Substantiation of this opinion will
require a comparison of open and endovascular aneurysm
repair results in patients with EDS. Such comparison, how-
ever, is difficult due to the paucity of patients with EDS and
abdominal aortic aneurysms requiring repair.
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